Structural requirements for binding of myelin basic protein (MBP) peptides to MHC II: effects on immune regulation.
Confronting Multiple Sclerosis requires as an underlying step the manipulation of immune response through modification of Myelin Basic Protein peptides. The aim is to design peptidic or nonpeptidic molecules that compete for recognition of self-antigens at the level of antigen presentation. The rational approach is to substitute residues that serve as anchors for the T-Cell Receptor with others that show no binding at all, and those that serve as Major Histocompatibility Complex II anchors with others that present increased binding affinity. The resulting structure, hence, retains normal or increased MHC II binding properties, but fails to activate disease-inducing T-cells. This rational design can only be achieved by identifying the structural requirements for binding of the natural peptide to MHC II, and the anchor residues with their corresponding specific pockets in the binding groove. The peptide-MHC II complex then interacts with the TCR; thus, an additional way to trigger the desired immune response is to alter secondary anchor residues as well as primary ones. In this review, the structural requirements for binding of MBP peptides to MHC II are presented, as are the mechanism and key features for TCR recognition of the peptide-MHC II complex.